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E D I T O R I A L
Biodiversity data: The importance of access and the challenges
regarding benefit sharing
Global consensus that biodiversity is essential to humanity's produc-
tivity, health, and even survival has not translated into nearly enough
conservation action to reverse, or in many cases even to slow its loss
over several decades (Díaz et al., 2020; IPBES, 2019). A recent review
of the 20 Aichi Biodiversity Targets of the Convention on Biological
Diversity (CBD)—crafted to envision necessary progress between
2010 and 2020—found that none of the Targets had been met, and
only six had been partially achieved (Convention on Biological
Diversity, 2020).
What explains this existential disconnect between success on pri-
ority setting, and failure on action?
Among the reasons for meager progress is continued disagree-
ment around profits and other benefits gained through the use of
biodiversity, including how and with whom these benefits are dis-
tributed. While fair and equitable sharing of the benefits arising out
of the use of genetic resources represents one of the three pillars of
the CBD, alongside the conservation and sustainable use of biodiver-
sity (Convention on Biological Diversity, 1992), it is clearly the most
contentious. Its emphasis arose in part in response to perceived dis-
parities in the distribution and use of plant, animal, bacterial, and
other genetic resources, as well as concern over the increasing
potential for their privatization (Khoury et al., 2021). As a form of
leverage, access to biodiversity has been linked with benefit sharing
(forming the commonly-used term “Access and Benefit Sharing”
[ABS]).
Several international treaties ensconce ABS as a key principle.
This “ABS regime complex” (Aubry et al., 2021) consists of various
independent and specialized instruments: the Nagoya Protocol
broadly covering ABS in the CBD (Convention on Biological Diver-
sity, 2011); the Multilateral System of the International Treaty on
Plant Genetic Resources for Food and Agriculture (Food and Agri-
culture Organization of the United Nations, 2002), also referred to
as the Plant Treaty) regulating some crop genetic resources; the
Pandemic Influenza Preparedness (PIP) framework; the Antarctic
Treaty (AT); and the Biodiversity Beyond National Jurisdiction nego-
tiations under the auspices of the United Nations Convention on
the Law of the Sea (UNCLOS), among others.
These instruments and the negotiations that led to them are com-
plex. Their varied interpretations and implementation across the world
create confusion for practitioners and policy makers alike, including
regarding who is subject to their conditions, how ABS can be bilater-
ally negotiated, and how biodiversity outside of the time-frame of the
instruments is governed.
Further complicating matters is the potential that information
generated through research important to the use of genetic
resources, such as genotypic or phenotypic data, may soon come to
be subject to ABS conditions alongside the physical genetic
resources. The generation, storage, exchange, and use of these data
have all advanced rapidly over recent decades, but ABS mechanisms
have not kept pace with these changes. A concern has begun to be
voiced that without updating ABS mechanisms, the increasing effi-
ciency of this information will diminish the power of frameworks
governing only physical biodiversity resources. This has now come to
a head, with the CBD, Plant Treaty, and other agreements actively
discussing ABS for biodiversity data. These negotiations have been
tense over the past 5 years (Rohden & Scholz, 2021; Wynberg
et al., 2021). Further critical negotiations will take place at the
Conference of the Parties (COP) of the CBD in October 2021 and
May 2022.
We are glad to offer this timely special collection of research,
review, and opinion articles regarding ABS of biodiversity data,
with, apropos to Plants, People, Planet, particular focus on data
relevant to plant genetic resources. The collection provides a
range of evidence and viewpoints contributing context to these
negotiations and the underlying scientific issues involved. The
articles provide opportunities for those first engaging with this
important topic to understand the main concepts and complexi-
ties, as well as useful material for those interested in digging
more deeply into the nuances. From these articles, a few major
themes emerge.
1. There is a lack of clarity about the definition of biodiversity data
and thus its scope and ABS obligations. A placeholder term—‘Digi-
tal Sequence Information’ (DSI)—has been in use in the CBD and
other venues for various years, despite its inadequacy in clarifying
the boundaries around the range of sequence data (DNA, RNA,
proteins, etc.), phenotypic and morphological information, passport
(provenance) data, and other information potentially included.
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Clarity on the scope of biodiversity data subject to ABS is critically
needed for any future progress.
2. Rapid exchange of biodiversity data has provided enormous
societal benefits. Perhaps the most visible recent example is
the development and sharing of SARS-CoV-2 sequences
(Maxmen, 2021).
3. Due to the importance of sharing biodiversity data and the lack of
clarity around definitions and scope of this data and possible ABS
obligations, many authors project that significant constraints to
exchange will be untenable.
4. Multilateral or fully open systems of exchange of biodiversity data
are preferable for scientists and researchers and for managers of
associated physical resources (genebanks, botanic gardens, etc.).
5. Current use of biodiversity data around the world is unequal and
further benefit sharing, including through capacity building and
other efforts are needed for benefits to be more widely realized.
Several articles provide useful examples of capacity building and
other benefit sharing activities.
An article by Rohden and Scholz (2021) provides an overview
and update on ABS political processes (focused on the CBD) for
researchers and scientists who need to be more aware and more
active in decisions very likely to affect their work. Sirakaya (2021),
meanwhile, explores whether the Nagoya Protocol is effective for
conserving biodiversity. Although the overarching intent of the CBD
has been conservation, aspects of the Protocol may discourage
research contributing to conservation of plant genetic resources,
including for crop wild relatives.
Rourke (2021) looks at biodiversity data from a “bioparts” per-
spective, based on synthetic biology. Through looking at the “chassis”
on which an improved variety or a synthetic organism might be built,
this article highlights the difficulty of assigning a country of origin to
the different biological parts. When distinct “bioparts” cannot be
assigned an origin, current ABS schemes become untenable.
Aubry et al. (2021) advocate for a multistakeholder committee on
biodiversity data to assess its role in the ABS regime. This committee
would be an important step toward representing a range of view-
points and would be relatively straightforward to assemble. As tense
negotiations continue internationally, such a committee may help
lower tensions and assist with outreach to diverse communities
impacted by these negotiations.
Vogel et al. (2021) provide an economic argument for “bounded
openness,” a nuanced alternative concept of a multilateral system
for genetic resources and associated information. They argue that
bilateral agreements are unlikely to ever generate the shared
benefits needed to maintain the international ABS regime. An effec-
tive multilateral system, on the other hand, could generate benefit
sharing and facilitate increased conservation and access to crop
genetic resources.
Moving to more specific plant data contexts, Brink and van
Hintum (2021) provide practical explanations of how biodiversity data
is managed in relation to genetic resources maintained in genebanks,
and how various potential ABS obligations on data will directly affect
ex situ repository activities.
Rouard et al. (2021) provide a useful example of a well-
designed data information resource highly connected to banana
germplasm. While this resource is openly available, the authors note
potential inequities based on internet access and capacity to use
the data. Awada et al. (2021) provide insights on current sharing of
data across a large crop phenotyping program in Canada. In their
view, current sharing between actors and fields is not ideal; they
suggest stronger legal and data quality mechanisms and suggest
that this will help contribute to ABS more widely as well as serve
as a good example of transdisciplinary data management. De Jonge
et al. (2021), meanwhile, examine how emerging breeding technolo-
gies and the data they generate and utilize may impact farmer-
breeders.
Cowell et al. (2021) provide perspectives on biodiversity data and
research from the botanic garden community. They provide examples
of data generated and shared for conservation and food security
impacts, as well as successful negotiations of Nagoya obligations.
They argue for clarity on terms and scope, and a multilateral solution
to ABS.
Iob and Botigue (2021) examine unique aspects of how ABS and
biodiversity data apply to archeogenomic data. As a field of genomics
that harnesses rare samples requiring particularly specialized equip-
ment and approaches, the challenges of ABS are acute. With little
direct financial gain to be expected from sequencing preserved sam-
ples, the authors argue for an exemption in agreements for this basic
research.
The importance of accessible data is the strongest thread
connecting the contributions to this special collection. Since the
agreements of the 1970s and 1980s that created large scale, open
access platforms for sequence data, many scientists have been
trained in an intellectual environment with abundant accessible
data. Such platforms for genomic information (e.g. Benson
et al., 2018; Sayers et al., 2019), and the spirit of open science
behind them (e.g., Molloy, 2011; Woelfle et al., 2011), have in many
ways powered the genomics revolution, and have arguably led to
fairer and more open access (e.g., Gallagher et al., 2020; Piwowar
et al., 2011). Substantial work is certainly still needed to make these
resources accessible to all and to build the global capacity to make
use of them. But steps taken to limit these data will not only hinder
access to useful information but also degrade the value of biodiver-
sity science and its potential to contribute to living in harmony with
nature. As this is a topic that will remain of critical importance, we
at Plants, People, Planet welcome future submissions on these topics
and aim to add to this collection as new works are published to
create an evolving resource to benefit the community.
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